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Preparation of this Document 


This preliminary bibliography and lake index has been prepared by the author on the 
basis of information available in the Office of Limmology, Hastings College, Nebraska, 
Although all source material available there has been searched, it is recognized that 
many papers, especially those published in regional languages may have been left out, 
Readers are requested to point out such omissions and any inaccuracies that require 
correction, 


Nx 


This preliminary bibliography will be circulated among specialists in the subject 
for corrections to the citations and for suggested additions to the list, It is planned 
that the paper will then be revised to include abstracts of articles available to the 
compiler and issued as an FAO Fisheries Technical Paper. 
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A PRELIMINARY BIBLIOGRAPHY AND LAKE INDEX OF THE 
INLAND MINERAL WATERS OF THE WORLD 


The preparation of this bibliography and listing of inland mineral lakes is a first 
attempt to bring together knowledge of these lakes into a single document, The 
bibliography and lake index covers those bodies of water both temporal and permanent which 
historically and recently have not been adjoined by estuarine or marine waters. Their lake 
basins do not directly relate to marine environments, however, wind-blown salts may 
influence the chemical characteristics of lakes within close proximity to marine waters, 
The term "athalassic" (non marine) as proposed by Bayly (1967) appears to be an appropriate 
term for such inland mineral waters, sia 

In the past it has been customary for many hydrobiologists to refer to all types of 
mineral lakes as saline without distinguishing the major ions present. In reviewing the 
published material the following ionic types are reported to be the most common (in order 
of abundance): NaCl, NaSO, NaHCO3, MgSO4, CaS04. 


All possible intermediates of the above compounds do exist thus suggesting that the 
current terminology and usage of the term "saline waters" may not from the chemical 
viewpoint necessarily reflect the abundant proportion of anions, carbonates 
sulfates amd chlorides, 


The author has included in this bibliography and lake index only those papers 
concerning mineralized waters reported to contain salinities and/or conductivities above 
3 000 ppm. Data recorded from lakes where the seasonal, annual or long-term periodic 
salinity varied from slightly below 3 000 ppm to greater concentrations were included, 
Many of the pre-1920 references have been omitted because more recent observations have 
updated the hydrobiological information for many of the lakes, 


An internationally accepted classification of inland mineral waters formulated upon 
knowledge of chemical and biological indices needs to be considered. Several scientists 
have published accounts of classifications, based for the most part on chemical 
characteristics, Gorrell eee described freshwater (0-1 000 ppm); brackish 
(1 000-10 000 ppm); salty (10 000-100 000 ppm); brine (> 100 000 ppm) and used the sodium 
and chloride content of waters as the basis for his classification, Beadle (1959) 


discussed osmotic and ionic regulation of certain organisms in classify inland saline 
waters, He proposed: (1) a lower range from fresh to about 15 000 ppm 15 percent) and 


colonized by species which are normal inhabitants of freshwaters; (2) a median range 
from 15 000 ppm (1.5 percent) to 50 000 ppm (5 percent) inhabited by species which show 
@ preference for saline water; (3) greater than 50 000 ppm (5 percent) where several 
species of crustacea, i.@., phyllopoda, copepoda, cladocera, are dominant. 


Bayly and Williams (1966), recognizing that the dividing line between "fresh" and 
"saline" non-marine waters is often arbitrary, adopted the convention that saline waters 
have a salinity greater than 3 000 ppm (0.3 percent), Rawson and Moore (1944) suggested 
an upper limit of 15 000 ppm (1.5 percent) salinity for the introduction of freshwater 
fish in the sodium-sulfate type lakes in Saskatchewan, Canada. Wilson and Kister (1956) 
described saline lakes in the U.S.A, on the basis of dissolved solids content (in ppm): 
slightly saline (1 000-3 000); moderately saline (3 000-10 000); very saline 
(10 000-35 000); brine (35 000), 


‘The author with experience in hydrobiological studies of alkaline (bicarbonate- 
carbonate-hydroxide) lakes in Nebraska, U,S.A., recently classified alkaline habitats in 
relation to fish production along these lines: (1) slightly alkaline — <900 ppm alkalinity; 
(2) median alkaline 900-1 200 ppm alkalinity; (3) moderately alkaline — 1 200-1 900 ppm 
alkalinity; (4) strongly alkaline = > 1 800 ppm alkalinity, The basis for this 
provisional classification is contained in papers by the author (1970,1971). 


The future need to more completely utilize the protein resources of saline-alkaline ~ 
"athalassic" waters is apparent. Many such waters do not naturally produce maximum fauna 
crops and are thus potentially receptive towards increased production, Throughout many 
of the developing countries the more complete utilization of thousands of permanent 
and temporal mineral waters for the production of food could be of considerable importance 
in the global fight against hunger and malnutrition, It is in light of this awareness 
that this publication was prepared, 
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